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^"£^1 i*}^ ^el ^A} ^ W^ofl ^ ^o.s., 7-1 -ft- ^ *i<2*Hl 
*§^€ t^Rl sfllH D fl^^, 71313 <£v\ ^^o.s. <3*}*1-<*1 ^ 

4€ ^1 ^3 tifl^d-i: , ^ Bfl^i .2. 4^ °1^^ ^^sl ^-e- 

^TTll ^^5l£.S. sj.*)-^ 7]^]^ 3f£*l-7ll ^A^J-JL, 

^^ell- ^a^ji, ^ ^°\] ^ SH* ^ 

^1^3 ^ ^-A> ^ £^^-Ol ^,£0} ^-ft-*^ ^ ^<g^a2l- ^ O^ol Cl-p> 

^1 ^ vfl*fl ^^5l£^- *>JELS, 1=1-P>^1 3rflBl Ajl^ ^ ^-A]- ^ c^nVoH ^*fl 

^^71- ^ afl^ol ^A^cf. M}^£. ^Ul^ ^ HJ-^ ri^nVol cl-ul-Al 

£ 2c 

^•Sl tiflA^ 3.^3 7 ]^2l o^u>, Ajifl^ ^ ^-A> w o V^| 
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^}S.^\) n 2 -^ tiflA] ^^{Method of forming copper wiring in semiconductor 

device} 

£ l^r ^2fl ^£^11 ^ tifl^ ^ ^^^ >7l ^^j. u^te. 

£ 2a ifl*l 2c^ ^Al^ofl of^- aVi^l ^ «fl^d ^^*> 

11, 21: 7]^: 12, 22: z\] l ^«gnv 

13, 23: 14, 24: ^\X\ 

15, 25: ^1 £^ 16, 26: ^e) wfl^I 

17, 27: ^] 2 100: ^s) SH* « 0 >*1 

200: ^E) 5^ wj-^l 
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<H<£3-°-5., ^>^ol ^cflffs. ^ 2}S(Ultra Large Scale Integration; ULSI) 

£- ^7}^ *] (geometry) 7} *\ !±-*}H-*r 0 l3S(sub-hal f-micron) ^ 

Tfl^ ^ ^ ^ ^13]5L ^<HH 2)5. ^(circuit density)^ ^7}*}jl 

oicf. o]e^V _g_^.6fl ^--g-sH, HV^^ll ^ tifl^d* <§^#°fl <iHM j h- 

°11 «l*fl ^r°> ^7lol^i( e lectro-migration; EMH1 tfltr *11M 

(integration circuitH -n--§-tr -^Jl^i^ ^^.(interconnection material)^. A>-g-s]ji ojtf. 

^>-§-°l 7>^-fb ^3 nfl^ « o v^o.^ #e]7l^3}-(pvD)^/el#S.^- (reflow), Sj- 
^M^2V^(CVD), ^(Electroplating)^, ^7] £^-(Electroless-plat ing)^ 

^ *fl.g.s ^fl-g-^r^i, «V£*1] uflAi ^ ^ofl ^Hf^nf 
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Cfn>A} 7)^0] ^z) ?$-%-s)JL 3X°.v\, Cfp>Al jfl^o] ^ ^^rto^ -R-^^ol ^-o. 

*W ^ B 31*1 3. ^l^^l 4^ 2fl€<H] ^e] wfl^i-g: ^^*>7] 3«lMfe ^"71 

tr <^&| h o V^O.S 2fl^ofl ufl^Al^l ^ofl nfl^£ T^M** S)-*j-^ 7l7fl^ <£p} 

(CMP) ^^SLS. <&»}^ ^l^Rr ^ Hfl^^l- ^(isolation)*!*!*}.. 



7m(ll) -S-ofl ^ 1 ^«a*Kl2) 9? ^^1#(13)# ^^*>J1, nfu>Al 7l^o.S 

<2^r 3*1^(13) ^ *)1 1 ^^^-(12)# nfp>A] ^^(14)^- ^*ltf. 

cfnj-A] 5fl^(i4)^. 3r*v*v <g D > ^^^ (13 ) rcj-ej- ^ ^ tyx] JE^bKis)* 

* ^*1§K13)°1 «ti?}*l ^H(14) HH ^e] tifl^(16)^- 

cf. °1^, ^3 wfl^C 16)^1- S^-tt #31 ^Hl ^e] SKV « 0 M ^<£bV(100) ^ 2 
^£^(17)^ 

71 3l*H ^ ^ £^^-(15)^]- ^-51 SK> °o v *l 100) JIB ^p-e) aflAi(i6)^; ^ 

-S-^>Jl ziei^, ^efl ^ tifl^(16)^g: o^o} 0 j 

^(Electro-migration and stress migration)^ £l*fl lHI*rfe cfl^-^-^ afl^ a]^^ -g^o} _ 
*1^1 ^-S. "A"°\] M-Ef^fl w}<4 ^-ol ( ^3 ^-a> w 0 v^ ^01^.(100)3}- ^-s] ^-a> £^^(15) 
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Tll^H ^<HM-Jl ^#£r t 1 ^ J^V #*1 ^^sKlOO)^ *Hf#(13, 15 

£ 16)^^ j=Lioj] 71 ©1^. 



*1*H ^*>3 ^#-£- ^HM^HS^, °l:£-*Hr Hfl/H ^^>o] £ 7 }^ cf2j- <g#o. 



o]^ -SL^ ^^7) ^Aloflofl ttf^ tiV^^ £.7}£| ^ tiflAi 

y o V ^ ^^Hl 4 D >^1 ^^l 7]^ol ^Sj^ ^ 1 ^ ; ^7} EfnRO 3xfl^^- 

i^-tb ^Hl ^} 31 *§^*Kr A] 2 i^Tfl; s^sM 7 l?fl3 <S 

^Tll ^js)££ *fl 3 ^741; £ #7l ^p-e) wfl^ *|b1# n #-¥-41 

sJ-^V « 0 >*1 ^#*Rr *H 4 ^7411- i^Vcf. 

-8-71 3 #31^ -8-71 ^ tifl^d #-¥-7> #7] %<&n£\ SL 

el ti fl^* *1 71^*1 #71 ^e] wfl^i #^- 7 > S^^-S 

^ i^eimr ^Tim i^-*i4. 

15-6 




1020030046291 #^ ^7}: 2003/11/20 

^7] 1^5^ N 2> Ar, H 2 5E^r He^ 7l*H* o] -fr^ 1+ ojs.^ ^ 7 j^ # 

°l-g-^H ioo ~ 500 £SL ^^HH ^^}*>^|M-, N 2l Ar, H 2 He $r ^ lr#^ 7131 

* °l-g-^M- ^ 7l^l# ^-g^, ^ ^-Efloii^ 200 - 700°CS1 1 - 

5^ ^ l^elS ^^1^4. 



<22> ^j=l^ w>^*V ^Hl- ^^^-o.^, 

^oMl^Ml ^ ^M-, °1*HM 7fl^£]^ ^Ai^ofl fi^sl^ ^oi ofq^ 

S. Cf^. Cfoj:^ ^1 ^o]B] ( A]Al^^ ^Vrgo) 7)^7}. <&^>5i-iL ^ , 



£ 2a# ^-S^, 7^(21) #ofl 1 ^^BV(22) ^ <3*f *cH#(23)^§- 

^^sr>J7, ^-u>a] 7l^o.S ^^*(23) ^ ^ 1 ^^^"(22)* ^^HH ^r^l ^fl€ 

(24)^8: ^^tr^f. 4^>^1 ^fl^(24)* ^*1#(23) S.^ 4^ ^ 3"i> w oM £ 

3 tf*r^l 5fl€(24) ifl^fl ^e] tiflAj(26)-a: ^*r3, ^ «fl^i(26) # 

¥-7} i^-tr SL^S £}J1 31 1 ^91^(22)2] ^A] 

AltVcf. 
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<25> <#7M*\, *fl 1 ^^(22)^ tifl^ A>ol^ 7 ] ^ ^3flA]EiS ?J tf «fl 

^\?} JflSfl ^4r€^§: ^ *§^RrHl, > o.^ #^&o) i>5 ^ 4.5 cfl 

^ Si0 2 ^m^l H, F, C, CH 3 ^1 ^?1SLS. $l±r C-Hl- 7l£- 

*Hr SiLK™*fl-w-, Flare™*ll# ^ -f}-7l l-^ (organic material)^, -R-^l ^ 

^ *M ^*fl ojs. # ^o^ 7l^£(p 0 rosity)» f7M?J t«^(porous) $^ch 

7>*l5Ll=- ^7l^S)-^(CVD)^.S. tr-fr^r <gSj-# ^ i&^b 

fe* ^-frtr Tjl^^ ^th}. 

< 27 > ^ ^-Aj- £^^-(25)^: ionized PVD TiN, CVD TiN, M0CVD TiN, ionized PVD Ta, 

ionized PVD TaN, CVD Ta, CVD TaN, CVD WN ^ *\^S. ^tr^K 

<28> ^e] «fl^i(26)^ s^ol *j) i ^<a^(22)^l S^iLtf \£ 

Til ^5)5^1=- o]l ^ ^-t- ^g-FM^ ^l^W. 

<29> c 2bl- ^^Sll- ^H^M ^ tifl^(26)* <£^5}- A]7l^, OH ^ HflAj 

(26)^ S^^r ^1 ^tr ^^^1-71 JHSfl ^7]- iL^-tb £^1*1 l-s-t!: 

<30> ^HH, <i^ejfe. 27>^1 "J-^ilS. ^Al^cfl, N 2 , Ar, H 2 HL^ He ^ 

71^1 uf oll-o^ ^ 71^11- o]^><^ 100 - 500 ^A]^ ^o!j 1) 
"^*fl #12 N 2> Ar, H 2 3£fe He 7] o|f2] ^ 7 l*fl# ol-g-^M-, ^ 

#tfl<HM 200 - 700 ^£ ^3H*| 5^- o]ufl ; H>^|*r7flfe- 1 - 5^- #4* 1^ 
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<3i> £ 2c«- , ^ «fl^(26)^ SL^d\] -ttSj-f^ ^ *£»-g- ^}^\ 

A #^ D > A 3 ^>JI , ^ tifl^i(26) ^ofl ^E] JH+ «J- 

*1 5L*l^(200)-gr ^tH}. ^ U-^l JE*m(200)* S.^ #ofl x\) 2 

^^^"(27)* <§^th 

<32> ^HH, I-E^p} ^e)^ ^§ f-^-*V ^ 7 }i, <y-S.qo> t]1<1^ 7>i £E 

^ ^4i7> £.^S\*\ ^i/M^J 7} ^ ^ 7>i# ^-^7] 7^3. A}-g-^ 100 ~ 

350 °CS] ^3HH ^^1^. 

<33> ^L£\ 33-A]. « o V^ £^B|(200)^r ^£3} 1 ^^^"(22)4 ^> 

^>^1 3fl€(24) iflofl tBl. ^3 ^ ^ H o V *l 5L^(200)£: 27}*1 ^ 

^*Rr3l, U-^^r W, Ti, Ta ^ ^rOlM-, Ni, Co, P, B ^ 

^gjaj J^sfl 5L^^^- oj-g-*H ^ojji, ^fa}*}) Allfl^ 7l4 v 

(Selective CVT»# <>l-g-S}cr| 

<34> 2 #?J ^^nv (27) ^ cff, =4- B fl^ ^-f °ll*r ^^^1 i ^7_V ^^(22) 
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Q<&^ ^ &oj t±v\x\ sflBl vflofl tgAjjq^s. is}E-£., ^-zJ\ SKV « 0 >^1 

!«3 ^S] S^V £^^0] tJ.pJ.Al sflt} tfloflnV ^AjS)«^ O] °-*}^ ^ tiflA] Aj-jgr^Oj ^ 
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1] 

^^^-ofl sflElol 7 i^-o] ^)^-sl^ *n i cfTfl; 

^•71 nfu>Al sflBl^- i^-tlr tfofl ^ SKI u o^l ^ i^Kr *fl 

2 #31; 

#?1 ^JH} ^711 ^^sls^- ^ *fl 3 #31; ^ 

^"71 ^ tifl*]^ ^S^n} ^ ZL ^T-«.oll *I^3 ^B] ^> « 0 M 

* ^*Hr 4 #3l» i^*Rr #51*11 ^>21 ^ tifl^l <g>$ 

[^T 2 -* 2] 

1 %H1 $a<H*1, 
^"71 A] 3 #31^,. 

#7l ^51 yfl^ ^7> S#ilS ^7} S^iLtf ^31 

5^ #7} 71313 ^^Ml ^l*Rr ^-31; ^ 

A o V 7l ^-Sl Hll^# ol^Sj- ^"71 ^ Hfl^H ^7> iL^?V S#ofl^ ^-3.^. 

iLii. 51-1=- l^sl^ #31* i^Rr #5.*H ^}9] ^el ufl^l <§^ « 0 V^. 

3] 

2 "%H1 <&o]*], 
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#71 71^1^ ^ #711 ^ofl ^ ^ t^j-g. 4H«Hr H>£^ 

^ aflAl t§# 
4] 

*n 3 #ofl sa°H, 

#71 Afl^ #71 ^B] tifl^Sl g.T£o] # 7 ] ^<£^ a^icf'^^" VMI 

^SLlf- AU^tiJcfl ^A>o. igo.X\^ *Y^] dtl7>^| ^-e] tiflAl « o >^. 

5] 

2)1 2 %H1 

#71 l^em N 2 , Ar, H 2 SE^- He^ ^ ^# 7l*flq- o|fo] ^ 7 ]^ # ol-g-^H 
100 ~ 500°C£1 ^51 ^$HH 4W*rfe te^l ^p-El tifl^i 

6] 

2 %H1 9X°]*), 

#71 l^el^ N 2 , Ar, H 2 i&^r He ^ ^ 3-%-$ 7l^M ^ 7 ^ 1# ol-g.*}^ 

^ # ^fl °fl 200 - 700 °C 5] £j£ ^3HH 1 ~ 5^r -§-<?> ^4* «V£*ll 
^>^1 ^el wfl^i t|# « 0 v^. 
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7] 

*ll l *M 9l°)*\, 

a o V 7 1 ^ a-AV ^JoKa ^- 7 ] ^ ^ o^ol a o V 7 ] cfn>A] 
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